Synthesis
Scheme S1. Synthesis of dimer 4.
Procedure for Synthesis of Protected Amine S2. Compound S1 (50 mg, 107 µmol) was dissolved in a mixture of DMF (0.5 mL) and DIPEA (0.11 mL, 1.3 mmol), and cooled to 0 °C. The COMU coupling reagent (175 mg, 640 µmol) was added and the mixture was stirred for 1 min at 0 °C, before adding a solution of HN(TEG) 2 1 (200 mg, 604 µmol) in DMF (0.5 mL) and DIPEA (0.11 mL, 1.3 mmol) at 0 °C. The mixture was stirred at 0 °C for 1 h, then at room temperature for 2 h. The crude reaction mixture was diluted with EtOAc (20 mL) and washed with HCl (1 M, 2 x 5 mL), NaHCO 3 (1 M aq., 2 x 5 mL) and saturated NaCl aq. (2 x 5 mL). The aqueous phase was additionally washed with CH 2 Cl 2 (4 x 150 mL) then combined with the organic phase. The product was purified by size exclusion chromatography (Bio-Beads® SX-1, 200-400 mesh; CHCl 3 ) to yield S2 as a yellow oil (100 mg, 70 %). Procedure for Synthesis of Porphyrin Dimer S6. Porphyrin monomer S5 (60 mg, 86 µmol) 2,3 was added to a solution of PdCl 2 (PPh 3 ) 2 (4.0 mg, 5.8 µmol), CuI (7.6 mg, 2.9 µmol) and 1,4-benzoquinone (17.8 mg, 0.16 mmol) in THF (8 mL) and DIPA (2 mL). The mixture was stirred under N 2 at room temperature for 90 min. TLC (PET ether 40-60 °C : EtOAc : py, 10 : 1 : 1) indicated complete reaction. The mixture was passed through a silica plug (CHCl 3 : pyridine, 100 : 1), concentrated and purified by recrystallization from CHCl 3 :MeOH to yield porphyrin dimer S6 as a dark green powder (38.4 mg, yield 64%). It could be seen that the excitation into the long-wavelength component of the B band for dimers 2 and 4 results mainly (but not exclusively) in low energy fluorescence, i.e. from the low-energy (planar) component. However, a small fluorescence intensity from the twisted band can be detected, particularly in viscous solutions, due to a small overlap between the B bands of the planar and the twisted components (see Figure S1 ).
On the other hand, for 3 the overlap between the excitation spectra of the twisted and the planar conformers is very strong and, therefore, both conformers are excited at all wavelengths. Figure S3 . Two-photon excited (900 nm) normalised fluorescence decays of the 'planar' conformer of dimer 3 at 780 nm. The decays have at least 5 000 counts at the peak. Fluorescence decays are nearly independent on viscosity contrasting the data obtained upon one photon excitation ( Figure 3 , main text). Figure S4 . A) Fluorescence decays of dimer 3 in glycerol and methanol mixtures at 20 ˚C collected over its full fluorescence spectrum, from 680 to 800 nm. B) Intensity-weighted mean lifetimes of decays shown in a). The decays were fitted using biexponential function. Excitation wavelength was 473 nm. Table S1 . Parameters of the fits shown in Figure 5 , main text. Figure S5 . The comparison of global fits used to fit the lifetime data of dimer 3. The fit on the left was obtained using Equation 6 (main text), which contains 4 free parameters. Fitting was also attempted after expanding Equation 6 with an additional 5 − 6 / term, which accounts for the temperature-dependent deactivation path shown to be present for dimer 2. The resulting fit is shown on the right, which is almost identical to the one on the left. The only difference is slightly better-fitted data points at high viscosities at 15, 25 and 35 ˚C. However this is a marginal improvement only. As a result, Equation 6 was used without the additional term to fit the data of dimer 3. Figure S6 . The fitted lifetimes of the planar conformer of dimer 3 measured at 780 nm upon 473 nm excitation in glycerol and methanol mixtures at a range of temperatures, as shown in the legend.
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